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" INTRODUCTION

' 25X1D An examination of photography ofl | hents is shown graphic-all.y oﬁ; the appropriéte

25X1D Ilocated figure for each facigity; dimensions have been

l : ~ six antennas of an unusual configuration at broad- collected in Table L for purposes of comparison.
) . . cast/communicarions: facilities near Taldom -

and Nikolayev (Figure 1). This report contains Age °f F‘“'l'“es and Antennas

l 25X1B a general description of each facility : Although only recently noted, the antennas

are not new, thelr detection at this time being

largelv a result of the steadily improving quahty

<' 25X1 B of KH-4 photqgraphy
25X1 B 7

[The layout of eachrantenna’s CoIT

1]

L1 |There is no coverage available to
establish negarion dates or chronologies of pre-

vious construction progress; recent photography

has re\_/ealed
2 number of double rhombic antennas under
construction at the Nikolayev facility.

® -
- . _ SIMFEROPOL "~ __
T TN BEACK SEA BN
. BULGARIA -

FIGURE 1. LOCATION MAPI_—-I
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| _ , .

The Taldom broadcast/communications fa-.
cilityl |ié‘ situated at 56-
44-25N  37-36-00E, an area of slight relief 2.3

‘nautical miles (nm) east-northeast of the center.
‘

of the town of Taldom (Figure 2). The approxi-
mate elevation- of the facility is 475 feet, with
reasonably heavy '\(egetaﬁon covering a major'
portion ofi its fenced area_ (Figure 3). Elec-
|

T
'37’30;' S : 37° 40"

BROADCAST/ |
COMMUNICATIONS
© FACILITY

Railroad
Road

o I 1 2
NAUTIQAL MILES
- ]
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| .. TALDOM BROADCAST/COMMUNICATIONS FACILITY

tronic ‘components in the operations area of the

facility (Figure 4) include 4 of the previously
mentioned antennas” of “unusual configuration,
11 HF rhombic antennas, 2 antenna reflectors

with probable feed towers, .a probable vertical’

radiator antenna tower with a probable ground

- system, and at least 6 other unidentifiedtowers. . -

o The four unusually configured antennas are
discudsed in dertail in a separate se€ction -of this
report, below; their dimensions are given in
Table 1. - _— . .
The 11 rhombic antennas are grouped inthe
southeastern portion of the facility, 8 of them
arranged as 4 day-night pai.rs.. The azimuths

"given for these antennas are only rough approxi-

mations

i Y
FIGURE 2. LOCATION OF TALDOM L-A-v_-n:-r-v——l —

-2 -

The two antenna reflectors (Figure 5) are
situated in the southeastern extension of the fa-
cility and "are’ positioned side by side. about

125 feet apart, Both have a 55-foot-wide rec- ‘
tangular shape and afe tower .mourted, placing )

the top of .the reflector about 145 feet above

[
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DESCRIFTION. DIMENSIONS
=

. L - (ft, opprox)

e 3 N - co o - e - - ’ * Building LN 35 x 30
// - 2 wings (overall) 160 x 30
o I : . . . Building . - 90 x 25 -
‘Cénfrgftsai‘lansA‘roa ’ . N 4 wings (overall) - 145x B8O
" AND PROBABLE A N . . Building 205 x 90
GROUND SYSTEM 4 Building. 35x 25
B . . B 3 wings (overall} 170 x 20
* - . . . . Building . 135 x 50
Vo e N Building 70x 55.
Bujlding 230x 90
Building 45 x 20
3 wings (overail) 65 x 35
Building 35x 20
2 wings (overall) 155 x -35
Building R 295 x 125
o ] - Building 45 x 40
%\ - PROBABLE - - Building 75x 30
! T~ conTROL :
BUILDING

—=
f
*

S

Building © 100x 60

"UNIDENTIFIED
"TOWERS

'

i
P

o . y . Road i
— . o ——— Trail/unimpfoved road
i . - -
2

E Two-rail .track
PROBABLE ) : . 2
i .

. - . Fence .-

\' ' : i o Feed tower .
\ ) . « -Antenna tower
\ ’ {3- Hard surface

i . . .
| . . - . - - ¢ Cooling pond/tank
| N g | = Atenn

i 3 R\ . .

CONTROL
BUILDING

- Antenna tower guy leg
o - 1000

- FEET (APPROXIMATE]
UNIDENTIFLED . =
- OBJECT .

4' PROBABLE
‘CONTROL ———CONTROL
. . BUILDING : .
- BUILDINGS NV . : 1 THRU 4 UNUSUALLY
N ! - E CONFIGURED ANTENNAS
oo . N - (For'perspectbve view see Figure 9)

- \ ENTIFIED : A ) ) R

UNIDENTIFIED N s TOWER . i B i
OBJECT 5 \ . . . )

UNIDENTIFIED NG ASSOCIATED |

ANTENNA ARRAY , X . 13 (FOR PERSPECTIVE
TOWERS ‘-\(E i . : ‘CONTROL " VIEW SEE FIGURE 5)
. = . .« =8 . ' = # BUILDING
; =

' PROBABLE . PROBABLE LOCATION
CONTROL S - i
BUILDINGS B RE

* PROBABLE
CONTROU 8%
BUILDINGS m”

UNIDENTIFIED.
TOWER

N
g
X
"y

RESERVOIR

2
7

FIGURE 4. LAYOUT OF TALDOM BROADCAST/COMMUNICATIONS FACILITY.
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ed _tOwérs

|
|
und level.’

probab}e feed tower; in all likelihood a

flector, by

1 .
ervation.

|
acent coo

Other s

oyl . | . - P 3 -
ilar tower is situated in front of the western
ut. ground shadows preclude its,

Centered just north'of the probable
is' a small control buailding with an
mg ‘'pond/tank.

‘tandard- cvpe control bmldmgs in

TOP SECRET
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One hundred:and five feet north
he eastern antenna reflector is a 70-foot-

NPIC/R-901/64

FIGURE 5. PERSPECTIVE VIEW OF TOWER-MOUNTED REFLECTORS AT.TALDOM. -

addition to the one just mentioned, include at
least ‘one other ‘'small and three larger ones,
the latter all havmg adjacent cooling ponds/
tanks. There are also’ five of the probable

.control buildings of unique appearance which

have been described prekusly

‘A small support area is situated in the ex-
treme southern part of the facility, adjacent to
the- v111age of Yurkmo. - . :




* similar

< -

The \hkolavev broadcast /commumcanons

25X1 A féClllty

is situated 12.5
nm $outheast of rhe center of Nikolayev at
46-49-20N ~32- I2-50E . (Fxgure 6\ on v1rtuallv
flatr -terrain’ at an elevarion of approx1mate1y

150 feet. The facility (Figures. 7 and 8) con-

sists of separately fenced operations and sup-
port areas, 1with a number of. rhombic antennas
- unden construcnon to the south and west of the

operatlons area fence

Tbe operatlons area includés two of- the

|
- dnusually conflgured antennas, one large and

one small, whlch appear virtually identical in

‘design to those at Taldom, However, thelarger

_ antenna has two fixed’ ‘self- supportmg feed

‘towers, and the smaller antenna has its smgle
feed tower mounted on a two-rail track which .
is somewhat wider than--although otherwise

to--the three comparable tracks at
i -

" Taldom.

" one 2-bay),

. as 4 day-night vpairs
these antennas on Figure 8 are only apprommate.

"antenna.

" port buildings,

- barracks-type,
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NIKOLAYEV BROADCAST/COMMUNICAUONS FACILITY

Other antennas within the operations-
area’ include two curtain arrays (one 3-bay and
and -a probable vertical radiator:

Under construction out31de ‘fhe fence are 10

double rhombic antennas, 8 of which are arranged
The azimuths shown for

Control buildings in the area include 3 of the
standard HF type, each havmg2a¢_:1]acent cooling
ponds/tanks, and 2 of the previously described

'proba'ble control buildings of unique appearance,

one associated with eéch Linusually configured .
In the northwestern corner of the area
is a large reservoir with several adjacent sup-
and a few other support/control
buildings are found throughout the area.

The" support area, adjoining the northern
limit of the operations area, contains over 20°
administration, and - ‘general-
purpose buildings. ° ‘ )

- Road

——— Railroad

2] 1 2 3
NAUTICAL MILES

. BROADCAST/
COMMUNICATIONS
FACILITY

3

t

]

FIGURE 6. LOCAFION OF NIKOLAYEV FACILITY.
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SUPPORT

5 AND 6 UNUSUALLY -
CONFIGURED|{ANTENNAS

(For perspective view see Figure 9)

,
»

S

13
-

S
PROBABLE
CONTROL
BUILDING

. OPERATIONS "
AREA -
UNIDENTIFIED
N OBJECT -
DOUBLE
RHOMBIC
ANTENNAS

- s ;T
SUPPORT AREA - - - - OPERATIONS AREA
T DESCRIPTION D/MENSIONST] yrem  pEscrIPTION DJMENSIONS

1. opprox) rox
-Building (irregular) 135 x 125 8. Building <55 x 55
Building . - 80 x 60 9 Building 40 x 35
Building 105 x 35 10 Building © 95x° 40
45x 30 11 Building ©- 105x 50

' 6 Buitdings T 115x 60 Building * 45 x 35

U-Shaped Buitding  105-x" 50 Bﬁ-i',':,':;ggs foverally - I X
< a0 x 30 - p

2 wings (overall) 150 x 40
. 40 x 30 Building 125x 85

3 L-Shaped 105 x 60 Building 35x 35
. . : Buildings 50 x S0 - Building 60 x 45
Building 175 x 65 Building . 140 x 100

RHOMBIC 18 _ Building ls5x 85
ANTENNAS o

Feed tower ——— Road N
Antenna tower ~——== Trail/unimproved toad
Hard surface === Two-rail track

1

,[ .

’l K . . © Cooling pond/tank —— Fence’
y .

(-

Antenna guy leg - . . Powerline
500 [+] 500 1000 - 1500
—_—_—
FEET APPROXIMA TE}

. T -
FIGURE 8. LAYOUT OF NIKOLAYEV EROADéA§T,'COMMUNICATIONS FACILITY. I—l

-8 -
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General De;cripf{oh
-Basically, the antennas consist of either 9

or 13 'guyed towers arranged in a slight arc

that féTes a self-supporting feed tower which is .
.; either [fixed or,mox‘mted on.a low gantryv-like

| .
structure on-a two-rail Frack laid out parallel

‘to a line drawn between the end towers of the
-arc (the longest chord). These general charac-

teristics"are shown in the perspective view of

‘Figu‘re 9, and can be summarized as follows:

Location of
Antenna -

Antenna Number
(keyed to Figures
: 4 and §)

Number of
Towers in
“Arc

Mounting of
Feed Tower

Taldom * .9
Taldom
© Taldom™=
Taldom -
Nikolayev .
. Nikglavev i3
*Possibly two towers’

Track
Track ¢
Track
Fixed .
Track

Fixed*~

AV

-y

**Two Lowers
.

" Specific mensural. data for each of the six an-

“tennas has been bro'uéht together in 'Table’ 1

for -comparative purposes. o

TOP SEC RET

NPIC/R-901 /64

o -
UNUSUALLY. CONFIé{JRED ANTENNAS

Destgn Considerations .

In order to enhanee the maximum detection
potential of the photography, a wide variety of
possible antenna reflectors .and illuminators
was considered, among which were. spherical,

circular, torus, and parabolic torus, 1/ aswell

‘as many designs incorporating various combina- "’

tions of reflectors and illuminators, such as
wire-grid lens antennas, 2_(.ref1ect'az-"ray anten-
nas, 3/ and Dolph-Chebyshev arrays. 4/ Un-
fortunately, the intricate details utilizedin thesei
systems proved to be wholly beyond thre detection-

. potential . of available photography, and only

general conclusions could be reached.

AR Ak v

i

4

2

U

-
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PERSPECTIVE VIEW OF UNUSUALLY CONFIGURED ANTENNA.




25X1B.

[The- difficulties with

movable large-aperture reflectors arise - not
only from. the staggering construction c'osts,
but more im_portant'ly from mechanical deforma-
_tioné which jr_npéseiimitaiioﬁs on wavelength,
land indirectly on gain and resolution.
the problems encountered with large movable

. -reflectors -could p0551b1v be overcome through

the use  of large stationary reflectors which
could be steered electromcally or by spanally
movable feeds. ) )
Location- of . Feed Source. (Illumi-nciorl

In gen rally accepted engineering practice,
circular or parabolic 'refléctors can be illumi-
nated by a:
point, by

axis, j/

ingle source rotatmg; about the focal
ultiple sources placed alongthe focal

traveling along the focal arc (_Figufe 10). At the”

However .

or by a spatially movable ‘source

TOP SECRET[ ]
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This statement appears: paradox1c31 in view of

the presence of rail-mounted and movable towers -

(definite evidence, of which is offeéred by earlier

hotography of Nikolayev
ﬁwhere the feed tower is observed ata dif-

‘ ferent location along the track), yet the fact re-

mains thart, \_vhevther the reflector is circular or
parabolic, the rails extend in the wrongdirection.
From this circumstance, together-with the fact
that twa _of the antennas apparently. have no
spanally movable elements at-all, it appears
evident that if steering is indeed accomplished,
then it must be from a feed source at the focal
.point, and the reason for. mounting the feed
towers on rails remains undetermined.

Geomefry of 1he Reflector -

9

Attempts to determine whether the arc of

) SCANNING
. ANGLE

FOCAL ARC

Mos}_emeqt of illuminator.along focal arc to change
" location of illuminated area (steering)

FOCAL AXIS

ILLUMINATOR OR
FEED SOURCE

Placement of multiple illuminators along focal

axis to illuminate-circular ant

|
|
i

' TOP SECRET
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FIGURE 10. TWO METHODS OF ILLUMINATING LARGE-AAF’ERTURE-REFLECTQRS.V
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Table 1.

Comparatice

Yensural Data on Undsually Configured Antennas

25X1D 25X1D

Towers in Are

l Track I "Feed Tower

., "I'Ilr()\.) X

Lo :
Crige,
(Fouy)
(’f'n(

‘”“i/\'lll

-l O am I s

Taldom,
Nikolayvev

9
3 -
9
9
9
. \ll\o]lx\o\ 13

1500 .

" No uack present
110 § 1.445
No !r:u(-k pre=ent

=Distdance between end towers

_antennas formed .a section of a “circle- or of a
parabola utlliied both mathematical and ‘gfaphi;
callanalysis, with neither approach gwmg con-

:cluswe results.’

Mathematically, the preparation ofanequa-
tion-solving program for computer solutioh was
hampered by the impossibility of providing suf-.
f1c1entl\' precise coordinates for the individual

llrmtatlons and ocher physical difficulties.

tion developed an equallv convincing case- for
. both é parabolic reflector: with its ‘feed eource
at the focal point ancl for a circular reﬂector
with Lts feed source at approximately one- halfthe

: !
radlus (Figure ll) o
\&hen transposed to the photographv
theoreclcally developed feed source location was

ither to be collocated with a fixed tower,

this

for satlsfactorv propagation were met since,
from ; an engineering point of v1ew the per—
o forrnance of acircular section reflectorapprom-
- mate: that of a parabolic section, prov1ded that
the I‘adlUS of the illuminated area does not ex-

ceed la certain fraction of the focallength. 6/

- Probable Correspondenfs
The propagation azimuths of the unusually

e

towers because of" photographlc recnflcatlon .

On the other hand, a purelv graph1ca1 solu- -

=x\{éasured along the perpendiculur bisector of the lunn( =t chord

or to fall at a point between the rails in the case .
of amovable tower. Ineither case, the conditions

i . .
conﬁgur‘ed antennas as glven in this report are
derived| from Ageometr,lc analysis, and based on_
the belief that the antennas are probably trans-
mitting rand are fed at or-near their parabolic
focal paint or, if circular, atadistance from the

- center frower of slightly less than one-half the

the radio energy.then being reflected °
" The great-circle pro-

radlus,
off the- arc of towers.

jections of these orientations,

| |are shown on Figure

‘12, the jnumbering of each antenna correspondmg

to.that pf Figures - and 8. :
e,

of- ante

ill be, noted that the propagauon 321muths
nnas 1 (Taldom) and a;(l\'lkolayev)_ inter-
sect at| Petropavlovsk, while that of antenna 3
(Taldom) passes through Vladivostok, both cities
being ;ery active strategic locations in the Far
Eastern area of the USSR. Also‘note\;.'ortﬁv is
thevconcentratlon of propagation azimuth pro-
in the eastern US and Central America,
fact that antenna 4 ('l‘aldom) passes

jections
and the

Havana, Cuba, which 'has international

nications facilities some. of which could

througt

comm

- correspond w1th areas near Taldom and Niko- -

~ 11 -
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lavev. 77

- (The aZ|muths gwen for the rhombxc anten-
" nas on Figures 4 and Bare anly appfroxlmate and

are not adequate for plotting. ) -




-TOP SECRET

E S
\i REFLECTOR SURFACE

G ANGLE OF REFLECTION

- R -
. /.  ANGLE OF INCIDENT
" E

L4 Antenna Tower Symbo;l
I .

(

‘ ~ CIRCULAR PROOF -

== Achord is constructed

connecting the two end towers

(Iine.AA’),l the perpendicular. bisector .of the chord is

erected (line BQ), and se
Vstructed‘,(li‘nes AB, AC, fol
perpendicular bisectors (lin
- perpendicular bisectors so
common point (0), this poin

of & curve which is circutar

Lo .
! -

ceral smaller-chords are con-

es DO, EO). When all of the
drawn tend to ‘intersect at.a
t is, by definition, the center

example) together with their -

- PARABOLIC PROOF

Parallel to the . principal axis (line- BO), rays are
drawn which intersect the arc. of antennas at each tower
(line FF', for example). At the point of intersection, a
line tangent to the arc’ is constructed (line - GG'), and’
another ray drawn at an angle equal to that formed by the -
paraliel ray and the constructed tangent (line FH, with -
angle ‘'GFH équal to G'FF’). When all of the reflected
rays so drawn tend to intersect at a common focal point
(H), they satisfy the equation defining a curve which is -
parabolic. . : - - B

GURE 11. GEOMETRIC ANALYSIS OF REFLECTOR CONFIGURATION,
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